Realized stock market returns are volatile and poor reflections of economic growth and investor expectations in China. In this paper, we estimate simultaneously the implied long run growth rate and cost of equity capital for listed Chinese firms over the period [2004][2005][2006][2007][2008][2009][2010][2011][2012]. We find that the implied mean growth rate in earnings is around 10% and the mean implied cost of capital is about 14.6%. These suggest that the implied growth rates from companies' fundamentals are in line with the economic growth and the implied cost of capital is consistent with investors' expectations. Comparing with estimates for the US markets, we find that the mean country equity risk premium for this largest emerging market is about 6.5%. Our study has important implications to the Chinese policy makers and international investors.
Introduction
Common wisdom suggests that stock markets are barometers of economic performance for a country. However the two major stock indices in China, Shanghai and Shenzhen composite indices, seem to demonstrate a few signs about the phenomena of high economic growth and high expected equity returns over the last twenty years. In this paper, we show that the implied growth rates from Chinese companies' fundamentals are indeed inextricably linked to the economic growth. The implied cost of equity capital as a proxy of expected return is around 14.6% over the period [2004] [2005] [2006] [2007] [2008] [2009] [2010] [2011] [2012] . The estimated country equity risk premium for this developed emerging market relative to the US equity market is significant, about 6.5% on average.
Expected equity return or cost of equity capital is generally regarded as the discount rate under which the current price of equity is equal to the present value of expected all future dividends. Investment decisions require an accurate estimate of firms' expected returns.
Financial managers need an appropriate estimate of the cost of capital for capital budgeting. Cost of capital is also a key element in the regulation of privatized industries as a means of estimating a fair rate of return. Unfortunately it is not directly observable and there is no commonly accepted approach to estimate it. Academics and practitioners often use two proxies for expected returns: average long-run realized returns and implied cost of capital or internal rate of returns.
Estimating the expected rate of return is proved challenging, particularly in emerging stock markets, which are often characterized with short history, high expected returns and high volatilities (Harvey, 1995; Harvey, 1997, 2000; Stulz, 1999; Henry 2000) .
Considering the equity risk premium for the US and other developed countries being estimated between four to seven percent per annum over the last fifty years (Fama and French, 1997; Ibbotson Associates, 2006; Dimson, Marsh and Staunton, 2011; Damodaran, 2011) , a rational investor has good reasons to require a rate of return of at least 10% in nominal term on average for investments in Chinese equity market. To justify this argument, let us look at the risk-free rate and country risk premium (Siegel and Thaler, 1997) . Firstly, the average annual yield on the Chinese 10-year Treasury notes is about 3.54% along with 3.17% inflation rate over our sample period. Secondly, investors are expected to be compensated by an 'emerging country risk premium' above the risk premium in a developed capital market due to factors, such as China's economic reform, political risk, social stability and the stability of Chinese currency. Therefore, a very crude estimate would give us an expected rate of return of over 10%.
2 Bekaert and Harvey (2003) argue that standard asset pricing models, such as the CAPM, are usually ill-suited in emerging markets due to dynamic developments in such markets. When integrating both local and foreign factors in the equation (see, Bekaert and Harvey, 1995; Bekaert, Harvey and Lumsdaine, 2002; Carrieri, Errunza and Hogan, 2007) , evidence shows that neither local beta nor global beta shows a significant relationship with stock returns in China.
Recently, Eun and Huang (2007) and Wang and Di Iorio (2007) document that firm factors such as size and book-to-market ratio have explanatory power to Chinese stock returns. 3 However, it is shown that systematic risk is somehow negatively related to equity returns in down markets (Wong, Tan and Liu, 2006; Morelli, 2010) . Nevertheless, realized returns have been seen as a very bad measure of expected returns in Chinese capital markets (Fernald and Rogers, 2002) .
2 A recent survey indicates a risk premium of 9.4% for Chinese equity investment (Fernandez, Aguirreamalloa and Corres, 2011) . The average market risk premium used by academics, analysts and managers of companies are 8.9%, 7.9% and 10.9% respectively. 3 More recently, Hou, Karolyi, and Kho (2011) show that a multifactor model that includes factor-mimicking portfolios based on momentum and cash flow-to-price captures significant time-series variation in global stock returns, and has lower pricing errors and fewer model rejections than the global CAPM or a popular model that uses size and book-to-market factors.
Chinese markets. We apply this model not only because the authors claim that the estimated implied growth rates are more realistic than other models, but importantly the model requires only one-year ahead of forecasts of earnings and earnings forecasts for Chinese firms are largely unavailable beyond one-year horizon. 7 We also introduce a new database to the international researchers who are interested in the Chinese capital market. Secondly, we evaluate the implied country risk premium specific to the largest developed emerging economy, which has never been investigated in prior literature. Our findings are consistent with Bondt, Peltronen and Santabarbara (2010) , which document that China's equity prices can be reasonably well modeled using conventional fundamentals, in particular corporate earnings.
We carry out our empirical investigations by partitioning our data in two ways: on a yearby-year basis and on an industry-by-industry basis. Unlike Ashton and Wang (2013) , we use value-weighted rather than equally weighted regressions in our empirical investigations.
8
Moreover, we believe it is more meaningful to express the growth rates and cost of capital in real terms. This is because worldwide, most regulators tend to think of either a cost of equity capital or an equity risk premium expressed in real terms (Sudarsanam et al, 2011) . In contrast, the cost of capital and growth rate all are in nominal terms in prior literature. Based on available data from the Chinese capital markets, our estimation of the implied growth rates has a mean of just over 10% over the period [2004] [2005] [2006] [2007] [2008] [2009] [2010] [2011] [2012] . This turns out to be around 7.6% in real terms on a yearby-year basis. The implied growth rates in our sample firms closely match our observations from the growth rates of the Chinese economy over this period. On the other hand, our estimation of the implied mean cost of capital is about 14.6% while the mean risk premium is around 11% in nominal terms on a year-by-year basis. The real mean cost of capital is about 11.8% when expected inflation is proxied by the geometric mean of the prior 5-year actual CPI inflation rate.
After estimating the implied growth rates and cost of capital for the US capital markets over the same period, we investigate the difference between risk premia from the Chinese capital markets and that from the US capital markets. We find that the mean country risk premia are 6.54% and 6.38% in nominal and real terms respectively. The median country risk premia is about 5.6%.
The estimates on industry-by-industry basis are similar.
Our estimates are based on fundamental information about tradable A-shares. This is the common set of shares in the existing literature that investigates the return of equity in China (see, Eun and Huang, 2007; Wang and Di Iorio, 2007; Wong, Tan and Liu, 2006; Morelli, 2010) . We argue that the estimated implied cost of capital can be viewed as an approximation for the cost of all equity capital including non-tradable shares. 9 In particular, when we consider all common shares represent the same claims to cash flows, the cost of equity must be the same for all common equity shares. While liquidity may well be a priced factor, as argued by Bekaert, Harvey and Lundblad (2007) 10 Liquidity risk arises from situations in which a seller is willing to sell an asset at the market price but no buyer is going to accept the price or an asset cannot sell at its market price quickly.
Chinese government changes regulations. Second, one can think that the non-tradable stocks have high equity duration, which is the cash-flow weighted average time period at which shareholders receive the cash flows from their investment in a company's shares (Leibowitz et al., 1989; Dechow et al., 2004) . It is evidence that the dividend yield in China is much lower than that in most of the developed capital markets. It is expected that companies are growing fast and stocks will pay a large fraction of cash flows in the distant future. Esterer and Schroder (2011) show that companies with a low cost of capital exhibit a high equity duration. High-duration stocks have both lower expected and realized returns than low-duration equity. Hence the argument on the liquidity premium for non-tradable A-shares is not convincing. Third, equity reform in China has led to the Chinese listed firms towards a completely tradable A-shares market over the last decade.
To our knowledge, this is the first paper estimating the implied growth rates, expected equity return and implied country risk premium in the largest emerging market in a comprehensive fashion. Our study has important implications to Chinese policy makers when they set the target economic growth rate each year. An unrealistic target growth rate may not be supportable by companies' fundamentals. This research also helps international investors for investment decision making in the Chinese capital markets. They may need to quantify the country risk premium when they form their expectations on expected returns.
The rest of the paper is organized as followings. In Section 2, we introduce the Ashton and Wang (2013) model for the determination of the implied growth rates and cost of equity capital. Section 3 describes the sample in our analysis. Section 4 reports the empirical findings and evaluates China specific country risk premium. Finally Section 5 concludes the paper.
The Model
In this paper, we employ recently developed model by Ashton and Wang (2013) In an arbitrage-free market, they show that the expected one-period-ahead earnings can be expressed in terms of current prices, earnings and book values of equity. This has an intuitive appeal since it has long been recognized that prices lead earnings and earnings are highly persistent as documented in prior empirical literature (Fama and French, 2006; Hou and Robinson, 2006; Weiss et al, 2008; Richardson et al, 2011 The implied long-run growth rate and cost of equity capital can then be respectively written as: (1
They also incorporate the concept of accounting conservatism in their estimations since Claus and Thomas (2001) and others argue that expected growth is affected by both the expectation of future economic rents and the conservative nature of accounting. Hence they modify their simple model to the extended model below:
The implied long-run growth rate and cost of equity capital can accordingly be respectively written as:
While we employ equations (2) and (5) to estimate the implied long-run growth rate of future investment opportunities in the Chinese economy, we use equations (3) and (6) to estimate expected rates of returns for the Chinese stock market as well as the U.S stock market, and finally the country risk premium over our sample period.
Sample Description
We use data provided by WIND Information Co., Ltd, a leading integrated service provider of financial data, information and software in China. from the same institution to avoid double counting. All variables used in our estimation are divided by the number of shares in issue to reduce heteroskedasticity and increase comparability across time. The price-to-book ratio is measured by the market value of equity and the book value of equity at the end of the year. In constructing our data set, we omit firms in the extreme percentile of market-to-book ratio and return on book equity (ROE) (Khan and Watts 2009).
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We provide summary statistics in Table 1 .
< Insert Table 1 
Empirical Results
We carry out our empirical investigations by partitioning our data in two ways. First, we investigate the models on a year-by-year basis using cross-sectional regressions; we then investigate the models on an industry-by-industry basis using a time series cross-sectional regression. Following the prior literature, we use price per share measured three months after the 13 Winsorizing the extreme percentiles does not change our main results.
end of the fiscal year in our regressions to ensure that accounting information is known before the value is computed. 14 In our time series analysis, we use book values as a deflator and value-weighted regressions when we estimate our parameters because Easton and Sommers (2007) (1) and (4). Therefore we run the following two regressions to back out our estimates of the implied growth rate and cost of equity capital on a year-by-year basis:
In industry analysis, we employ the panel data methodology of Petersen (2009) to estimate two-way cluster-robust standard errors to correct for both time-series and crosssectional correlations. 14 We also ran all our models using just fiscal year end prices and found that there was little difference in the results. 15 Since the error terms in our regression equations may be heteroskedastic, we use White (1980) corrections to the standard errors in our estimations. 16 We find that our main results are not changed if we use a value-weighted regression as that in the year-by-year analysis.
Analysis on a year by year basis
Our sample size varies over the nine years from a low of 593 firms in 2007 to a high of 1068 firms in 2012. The average number of annual observations is 801. We regress forecasted one year ahead return on equity (ROE) on prices, earnings, lagged book values per share, and lagged prices all deflated by current book value to obtain the coefficients, i δ and i δ ′ from equations (7) and (8). The parameter estimates in the regression for each year are shown in Table   2 .
<Insert Table 2 about here>
In Panel A of Table 2 , using the simple model based on equation (7) we observe that all of the 1 δ s and 2 δ s are positive as predicted. We also observe that 1 δ is highly significant with regard to explaining one-year ahead earnings, confirming that prices lead earnings after controlling for current earnings and book values. We note that current earnings ( However, the coefficient of current book value ( 3 δ ′ ) becomes significant in 5 of the 9 regressions, suggesting the role of book equity in the generation of future earnings.
In Table 3 , we detail the estimates of growth rates, cost of capital and risk premia on a year by year basis, using both the simple model (Panel A) and the extended model (Panel B).
Our estimates of the mean growth rates in the simple and extended model are 10.27% and 10.14% respectively. We also observe that the mean cost of capital 14.58% and mean risk premium 11.04% from the extended model are very similar to those from the simple model. We report risk premia based on a 10-year Chinese Treasury note yields as a proxy for the risk free rate. These suggest that the mean implied nominal growth rate of earnings for Chinese listed firms is in parallel with GDP growth, although the ex-post returns in the stock markets are highly volatile and somewhat inconsistent with the strong economic performance over this period.
<Insert Table 3 In Figure 2 , we compare our estimates of the implied growth rate on earnings with an actual GDP growth rate and realizations of inflation one year ahead. It suggests that the overall correlation between the actual GDP growth rate and our implied growth rate of company earnings is over 80% although analysts are likely to be over optimistic in good time and over pessimistic in bad time. On the other hand, it is not surprising that the mean implied growth rate of listed companies is more volatile than the realized GDP growth rate as the real economy is more diversified than our sample portfolio. Such results clearly indicate that economic growth is associated with the expectations on earnings fundamentals of the listed firms. It also notes that the implied growth rate is highly correlated with next year realizations of CPI inflation rate with correlation about 80%. This seems to indicate that the growth rate implied by analysts' forecasts of earnings has incorporated information about the expected inflation.
<Insert Figure 2 about here>
Analysis on an industry basis
We repeat the above analysis on an industry-by-industry basis to estimate the implied growth rate and cost of equity capital. Appendix shows the detail industry classifications. We employ the panel data methodology of Petersen (2009) (7) and (8), we obtain the regression coefficients in the two models and report regression coefficients by industry in Table 4 .
<Insert Table 4 about here> Again we observe that the dominant explanatory variables are price, 1 (δ and 1 δ ′ ) and earnings 2 (δ and 2 δ ′ ), confirming that prices lead earnings and earnings are highly persistent. All 13 parameter estimates of the coefficient of the current price and earnings are positive and stochastically significant.
<Insert Table 5 about here> shows that the Construction industry has the highest growth rate and the Agriculture industry has the lowest. The highest growth rate in the construction sector reflects the country heated real estate market and the massive infrastructure development during our sample period. In Table 5 , Panel B we see that the average risk premium from the extended model is 8.8% and the median risk premium is 8.1%.
The implied real growth rate and real cost of capital
Given the relative high inflation in most of the emerging markets, the growth rates and cost of capital may be more meaningfully expressed in real terms (Reinhart and Rogoff, 2010; Dimson, Marsh and Staunton, 2011) . Worldwide, most regulators prefer to express a cost of equity capital in real terms (Sudarsanam et al, 2011) . We estimate the expected real rate of return and the real expected risk premium according to the Fisher inflation parity 18 . We adopt the geometric mean of the prior 5-year CPI inflation rate as a proxy of the expected inflation rate.
18 In other words, expected real rate of return = (1 + expected nominal rate of return)/(1 + expected rate of inflation) -1, and real expected risk premium = expected nominal premium/(1 + expected inflation rate).
Accordingly, in Tables 6 and 7 we present estimates of the real expected return on equity and the real growth rate in earnings.
<Insert Table 6 about here> Table 6 shows that both the simple model and extended model generate similar results based on a year-by-year analysis. The mean and median implied real growth rates are 7.64% and 7.60% respectively for the extended model. The mean and median implied real costs of capital are 11.77% and 11.98% respectively. The highest real growth rate is 14.73% and the highest real cost of capital is 17.96% when stock indices were at their peak in 2007. On the contrary, the lowest real growth rate is 2% and the lowest real cost of capital is 5.69% when the financial crisis started worldwide in 2008 and the actual CPI inflation rate was the second highest over our sample period.
<Insert Table 7 about here> Table 7 shows that the implied real growth rates and real cost of capital based on an industry-by-industry analysis. The mean implied real growth rates are 6.32% and 4.33% for the simple and extended models respectively. The mean implied real cost of capital is 10.46% for the simple model and 9.24% for the extended model. The Panel B for the extended model shows that the Construction and Mining industries have the highest and double digits implied growth rates and cost of capital. This is consistent with our earlier results in Table 5 .
Country risk premium
A country risk premium reflects the extra risk relative to a mature reference market premium in a specific market. Existing literature often uses the US ex-post equity risk premium as a baseline when estimating a country risk premium (Stulz, 1999; Dimson et al, 2002 .
The adjustments are based on sovereign bond ratings, foreign exchange risks, as well as relative volatilities between government bond and equity prices for such models. Given the difficulty in estimating sovereign bond ratings and foreign exchange risks, in this paper we define country risk premium as the difference between the implied risk premium from the Chinese capital markets and that from the US capital markets. In contrast to all existing studies, our estimates of the country equity risk premium are based on the implied cost of capital.
In order to estimate the implied country risk premium, we first repeat our analysis in Section 4.1 based on the US data over the same sample period, 2004-2011. 19 The announcements. For comparison, we provide sample descriptive statistics in Table 8 .
< Insert Table 8 confirm that prices lead earnings and earnings are highly persistent. In Table 9 , we detail the estimates of both nominal and real growth rates, cost of capital and the risk premia on a year by year basis, using the extended model. 20 Panels A and B report the results in nominal terms and real terms respectively.
Our estimates of the mean implied growth rates in nominal term and real term are 4.19% and 1.52% respectively. The mean implied cost of capital in normal and real terms are 8.10% and 5.33% respectively. This is in line with prior studies (Easton, 2009 ). The mean implied risk premia are 4.24% in nominal term and 4.13% in real term. The risk premium (RP) is calculated relative to the yield on a 10-Year US government bond.
<Insert Table 9 about here> Finally, we report our estimates of the country equity risk premium in Table 10 . Panels A and B show the results in nominal term and real term respectively.
<Insert Table 10 Column 4 as expected. We notice that the country risk premium is at its highest of 13.89% in 2007 when the implied risk premium peaked and fell to its lowest of 1.12% after the Chinese market experienced a dramatic correction during 2008.
Conclusion
It is generally agreed that the Chinese capital markets are much more volatile than most of the developed capital markets. The average realized return is a very poor proxy for expected returns, which are supposed to compensate the risks borne by investors. Moreover, the realized growth of the market indices is too volatile to be a plausible proxy of the growth of the Chinese economy. The performance of the two major Chinese stock indices is certainly disappointing to many investors over the recent decade while the country is evidenced with an extraordinarily high economic growth. The traditional asset pricing models are of limited use in determining the expected returns in this largest developed emerging capital market and do not help much in investors' decision making.
In this paper we apply a new methodology developed by Ashton and Wang (2013) for estimating the implied long run growth rate, the corresponding implied cost of equity capital and country equity risk premium. The subsequent implementation of the model generates estimates of the growth rates in earnings of just over 10% in nominal terms, and around 7.6% in real terms over the period [2004] [2005] [2006] [2007] [2008] [2009] [2010] [2011] [2012] . These are consistent with our observations on Chinese economic growth. Our estimation of the mean implied cost of capital is about 14.6% in nominal terms and the corresponding mean risk premium is around 11%, which are consistent with market participants' expectations. Comparing the risk premia from the Chinese capital markets with those from the US capital markets over the same period, we find that there is a significant country risk premium. The mean and median country equity risk premia in the Chinese stock markets are about 6.5% and 5.6%.
To our knowledge, we are among the first who analyze the implied growth rate and cost of capital for a major emerging stock market. Our study has important implications to the Chinese policy makers when they set target economic growth rate and international investors when they make investment decisions and estimate country risk premium in the Chinese capital markets. It is critical that growth targets are set and economic policies are supported by company earnings fundamentals as listed firms constitute an important part of the Chinese economy and the wealth of the nation. It is also imperative for international investors to have reliable estimates of company expected earnings growth and cost of capital since poor knowledge of these benchmark rates may lead to misinformed business decisions and often investment loss.
Appendix: Industry Classification
Industry Name Industry Descriptions Figure 2 compares our estimates of the implied growth rate based on an extended model with actual GDP growth rate and forward one year actual CPI inflation rate. The actual GDP growth rates are 10.10%, 11.30%, 12.70%, 14.20%, 9.60%, 9.20%, 10.40%, 9.30%, and 7.80% respectively over 2004-2012. The actual CPI inflation rates are 3.90%, 1.80%, 1.50%, 4.80%, 5.90%, -0.70%, 3.30%, 5.40%, and 2.60% respectively over 2004-2012. . feps is the average institutional investor forecasts of earnings per share made around the corresponding reported prior-year earnings announcements. P, bps, eps, dps are respectively stock price, equity book value per share, earnings per share and dividend per share. mktcap is the market capitalization of A-shares defined by price multiplied by the number of Ashares. Earnings are net income per share before extraordinary items. p/b is the market-to-book ratio. Return on equity (roe) is net income before extraordinary items scaled by lagged book value. d/p is dividends scaled by lagged price of equity. Firms with negative book value and in the extreme percentiles with p/b and roe are deleted. The mean, standard deviation (stdev), median and first (Q1) and third (Q3) quartiles are reported. Panel B shows the mean and median of variables in interest on a year-by-year basis. Panel C shows the annual cross-sectional correlations for 9,982 firm-year observations. The upper (lower) right triangle of the matrix shows Spearman (Pearson) correlations. Table 2 reports the coefficients for the 9 value-weighted regressions based on annual estimates between 2004-2012, together with descriptive statistics of their t-values. feps t+1 is the average institutional investor forecasts of earnings per share made around the corresponding reported prior-year earnings announcements; P t and P t-1 are the contemporary equity price and lagged equity price respectively; b t and b t-1 are the contemporary book value of equity and lagged book value of equity per share respectively; and e t is net income (before extraordinary items) per share. N is the annual numbers of observations. (1 ) The risk premium (RP) is calculated relative to the yield on the Chinese 10-year Treasury notes. feps t+1 is the average institutional investor forecasts of earnings per share made around the reported prior-year earnings announcements; P t and P t-1 are the contemporary equity price and lagged equity price respectively; b t and b t-1 are the contemporary book value of equity and lagged book value of equity per share respectively; and e t is the net income (before extraordinary items) per share. is the average institutional investor forecasts of earnings per share made around the reported prior-year earnings announcements; P t and P t-1 are the contemporary equity price and lagged equity price respectively; b t and b t-1 are the contemporary book value of equity and lagged book value of equity per share respectively; and e t is the net income before extraordinary items per share. N is the annual numbers of observations. The risk premium (RP) is calculated relative to the yield on the Chinese 10-year Treasury notes. feps t+1 is the average institutional investor forecasts of earnings per share made around the corresponding reported prior-year earnings announcements; P t and P t-1 are the contemporary equity price and lagged equity price respectively; b t and b t-1 are the contemporary book value of equity and lagged book value of equity per share respectively; and e t is the net income before extraordinary items per share. N is the annual numbers of observations. Two-way cluster-robust standard errors are used to correct for both cross-sectional and time-series dependence. (1 ) feps t+1 is the average institutional investor forecasts of earnings per share made around the corresponding reported prior-year earnings announcements; P t and P t-1 are the contemporary equity price and lagged equity price respectively; b t and b t-1 are the contemporary book value of equity and lagged book value of equity per share respectively; and e t is the net income before extraordinary items per share. The expected inflation rate is estimated as the geometric mean of the prior 5-year actual CPI inflation rate. feps t+1 is the average institutional investor forecasts of earnings per share made around the corresponding reported prior-year earnings announcements; P t and P t-1 are the contemporary equity price and lagged equity price respectively; b t and b t-1 are the contemporary book value of equity and lagged book value of equity per share respectively; and e t is the net income before extraordinary items per share. The expected inflation rate is estimated as the geometric mean of the prior 5-year actual CPI inflation rate. Two-way cluster robust standard errors are used to correct for both cross-sectional and time-series dependence. Notes: Panel A shows descriptive statistics for 20,117 firm-year between 2004 and 2011 based on U.S sample in the intersection of the CRSP, Compustat and I/B/E/S. feps is the median consensus forecasts of earnings per share at the first month after the corresponding I/B/E/S reported prior-year earnings announcements. P, bps, eps, dps are respectively stock price, equity book value per share, earnings per share and dividend per share. mktcap is the market capitalization defined by price multiplied by the number of shares outstanding. Earnings are net income per share before extraordinary items. p/b is the market-to-book ratio. Return on equity (roe) is net income before extraordinary items scaled by lagged book value. d/p is dividends scaled by lagged price of equity. Firms with negative book value and in the extreme percentiles with p/b and roe are deleted. The mean, standard deviation (stdev), median and first (Q1) and third (Q3) quartiles are reported. Panel B shows the annual cross-sectional correlations. The upper (lower) right triangle of the matrix shows Spearman (Pearson) correlations. 
